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I have been involved in the training of medical students, 
house officers and cardiology fellows for 30 years. To date, 
some 200 cardiology fellows have trained in my department 
and I have studied them as well as cardiology. I was a 
member of the Subspecialty Board of Cardiovascular Dis-
eases for 5 years and served as its chairman for 3 years. 
Despite this, I feel unqualified to address the topic of training 
of cardiologists because I have no objective data to support 
my beliefs. 
Despite the absence of objective data, we must try to 
define an adequate training program in cardiology. Perhaps 
it is like judging the feeling we have when we hear a series 
of musical notes. All listeners will agree when a sequence 
of notes is pleasing to the ear or when the sequence of notes 
makes an unpleasant noise. Let us at least identify these 
extremes in training programs and recognize that the area 
in-between is up for discussion. 
I must say, too, that I am a firm believer in individual 
achievement. An excellent program will not make a poorly 
motivated person learn cardiology and a poor program will 
not stop a properly motivated person from learning. But 
because we do not live in Camelot, where all is perfect, we 
must set basic standards. I will say now, and I will em-
phasize later, that our standards are currently too low. 
Definition of a Cardiologist 
II , A cardiologist is a physician who has demonstrated a 
long-term interest in and knowledge of the heart and cir-
~ culation~ He or she has passed the subspecialty board ex-
r amination in cardiology. Such an individual usually takes 
( care of patients/.' The cardiologist may not always take care 
(of patients. but should nevertheless be qualified to do so at 
, any time. A cardiologist becomes a consultant when he or 
,she is called by another physician to see a patient. 
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Qualities of poor cardiology trainees. Now I will make 
an effort to define the characteristics of poor cardiology 
trainees. I will. so to speak. describe the noise of the musical 
notes. 
Poor cardiology trainees know little pathophysiology or, 
when they do, do not use it to solve problems. They are 
not interested in the sensitivity, specificity and predictive 
value of test results. They do not appreciate that a patient's 
response to a question or the presence or absence of a phys-
ical sign is also a test result that may be as important as 
test results from the laboratory. 
Poor cardiology trainees score poorly in clinical skills 
and they do not formulate questions properly before ordering 
diagnostic procedures. Accordingly, they do not know which 
procedure might answer their questions. They are not skilled 
in determining whether a question should or should not be 
answered. Finally, poor cardiology trainees are interested 
only in the heart. They may not even be interested in the 
peripheral vessels and the circulation itself. 
They may be knowledgeable in some aspect of heart 
disease but use poor judgment in the care of the patient with 
the disease. Good judgment about the care of the patient 
requires that the patient's physician make recommendations 
about the heart in light of the seriousness and consequences 
of the patient's other disease processes. Poor cardiology 
trainees can only deal with the heart and its problems and 
cannot deal with the entire patient. This point will become 
increasingly important because the population is growing 
older and elderly people are plagued with mUltiple diseases. 
Poor cardiology trainees know little psychology and do 
not deal with the wide spectrum of patient behavior. POOf 
cardiology trainees cannot work on a team. They write poor 
consultation notes and keep poor records. They have not 
learned that what one does, what one says and what one 
write~ should be the same. 
Poor cardiology trainees cannot read. They cannot in-
terpret the literature or place new information into a logical 
thought process. Poor cardiology trainees do not teach. They 
are "takers," wanting all knowledge served on a silver 
platter at a convenient time but offering no platter them-
selves. 




can agree that the contents of the discussion about the qual-
ities of poor cardiology trainees represent the noise produced 
by a series of musical notes, and perhaps the opposite would 
represent what is pleasing to the ear. 
Excellent cardiology trainees know pathophysiology and 
use it to solve problems. Excellent cardiology trainees know 
the heart but they know more. They are interested in all of 
the patient's problems. They know that certain diagnostic 
or therapeutic procedures for the heart may be indicated if 
the patient's other problems are of one type, whereas the 
same procedures may not be indicated for the same heart 
disease in another patient with a different set of noncardiac 
problems. These excellent cardiology trainees are learning 
judgment. This is the hallmark of an excellent cardiologist. 
Excellent cardiology trainees know the sensitivity, spec-
ificity and predictive value of test results, including the 
responses to questions in the history or the presence or 
absence of abnormal physical signs. They can formulate 
questions properly, determine whether they should be an-
swered and select the techniques that will answer the ques-
tion. Excellent cardiology trainees are expert in clinical 
skills. They do not order procedures until appropriate clin-
ical data are collected and proper questions are formulated. 
Excellent cardiology trainees know psychology and can 
deal with a wide spectrum of patient behavior. They can 
work well with others on a team. 
An excellent cardiology trainee writes good consultation 
notes and keeps excellent records. Items of judgment stand 
out. The trainee is learning that what is done, what is said 
and what is written should be the same. 
The excellent cardiology trainee can read and interpret 
the literature. He or she can place new information into 
logical thought processes. Excellent cardiology trainees teach. 
They have learned that it is the teacher that profits from this 
effort. 
Some of you will emphasize that if you wish to make a 
silk purse out of a pig's ear you should begin with a silk 
pig's ear. That is true: some people have more talent than 
others, but the environment can help the less talented and 
guide the talented person to even greater scholarship. Cer-
tainly our role as faculty is to help the talented person rather 
than to place obstacles in that person's path. 
Should there be a separate research track? The def-
inition I have offered for a cardiologist indicates that he or 
she must be qualified to take care of patients with heart 
disease now or in the future. The individual interested in 
cardiovascular research must consider the following infor-
mation. He or she may not always remain in research and 
funding may not always be possible. This could happen 
because research ideas may run dry or research funding may 
be diminished. It follows that such a person would profit 
from the same 3 year clinical cardiology training program 
as one who planned a nonresearch career in the first place. 
The point is, if a trainee might see patients in the future, 
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he or she should train for it. Research training itself can be 
initiated and developed at an institution where the individual 
wishes to work. 
All cardiology training programs should offer an oppor-
tunity for research so that individuals might determine whether 
they want a research career, but I believe that most future 
researchers would profit from the usual cardiology training 
program. I still subscribe to the view that you cannot make 
people be creative-you can only assist them. You cannot 
stop creative people-you can only slow them. 
Difficulties to Be Overcome 
Medical school problems. Basic science departments 
of medical schools teach molecular biology and do not em-
phasize the work of Starling, Frank, Wiggers, Hamilton and 
others. This is quite proper, but pathophysiology is not 
sufficiently discussed. 
Medical students are exposed to analytic medicine and 
statistics but do not often witness clinicians using the con-
cepts. Sensitivity, specificity, predictive values, probability 
values and Bayes' theorem are known in the abstract but 
are seldom used on the wards of the hospital. 
Psychiatric principles are used in a classroom and on a 
psychiatric ward but not in the day to day care of patients 
on medical and surgical wards. Judgment. admittedly dif-
ficult to teach, is rarely dealt with in medical school and 
decision analysis is avoided. 
Thinking sessions are rare in medical school. A faculty 
member and a student rarely sit and discuss how the student 
is thinking about a problem. No one shows the students 
how the information they have memorized fits into thought 
processes. 
Many students do not get their act together before be-
coming a house officer. This is usually not the student's 
fault. It is our fault as members of the faculty. Curriculum 
committees rarely help because each new committee soon 
becomes interested in the schedule rather than the content 
of the curriculum and the behavior of faculty and students. 
Departments of Medicine must now attempt to correct 
these problems and teach pathophysiology, analytic medi-
cine and behavioral medicine on the wards of the hospital. 
Special individual thinking sessions should be designed in 
which one interested faculty member works with one stu-
dent. 
House officer problems. The difficulties pointed out 
during medical school are rarely corrected during house staff 
training. The faculty assumes that certain basic knowledge 
is possessed by all graduates. Then the house officers are 
avalanched with patients. Teaching sessions may be mioi-
lectures where trainees are told a number of items but are 
not led to think. The trainees are thrown into a complex 
world of technology and their minds begin to follow the 
leadership of the subspecialist that uses the technology. 
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The house officer may not know basic medical skills and 
may not be taught the indications for technical procedures. 
He or she may not use analytic methods or understand the 
sensitivity, specificity and predictive value of test results, 
This is not the trainee's fault-it is our fault as their faculty. 
Excellent house staff training programs have addressed these 
problems and try to teach clinical, procedural, mental, 
teaching, judgmental and managerial skills (1). 
Cardiology trainee problems. The preceding discus-
sion about medical school and house officer training was 
presented so as to emphasize the problems cardiology train-
ees bring to cardiology training programs. Once again I 
wish to emphasize that none of these problems are the fault 
of the trainees. We, the faculty, impose these problems on 
them. Nor are the problems solely those of the faculty. The 
current complexity of medicine itself. the short time of 
exposure and the cost of schooling all contribute to the 
problem. Nevertheless, some individuals come to us as car-
diology trainees with certain educational problems. They 
may not have learned how to learn. 
Problems We Should Avoid 
I have seen third year trainees in cardiology who were 
unable to identify an obvious atrial septal defect on the chest 
X-ray film. As a member of the Subspecialty Board of 
Cardiovascular Diseases I was not able to develop an ex-
amination in electrocardiography in which examinees could 
score well. I have seen first year trainees who thought that 
Austin Flint was two persons and had never heard of Ein-
thoven. I have seen cardiology trainees who have never 
spent an hour examining the heart at autopsy. I have seen 
many trainees who could not read. interpret and properly 
criticize an article in a journal. Many trainees learn to apply 
modern technology but few know the predictive value of 
test results or know the questions the machines can answer. 
Inadequate medical judgment is, however, the trait that trou-
bles me most. This is not the trainees' fault. Generally they 
are bright and try to please their seniors. It is our fault as 
their faculty. and we have made every effort to identify and 
correct these problems in our own trainees. 
Suggestions for a Cardiology 
Training Program 
I will state in as terse a fashion as possible some sug-
gestions for improvements in our programs. Time does not 
permit me to fully develop the reasoning behind each point 
but I will assume we wish to develop scholars in cardiology 
and that anything less is unfair to the trainee who spends 5 
to 7 years after medical school preparing to be an internist-
cardiologist. Please understand that I, like you, believe in 




rise to the top and that. for such people, we would need 
little structure in our programs. Because the world is im-
perfect. however, we do need structure, and let us hope it 
does not harm the highly motivated few. Finally, I believe 
there is a proper sequence to learning-one should not turn 
the page of a book before one understands what is on the 
page. For example, one should not be exposed to echo-
cardiography unless one knows how to take a history. 
• The basic program should last 3 years. Four years 
should be required for those who wish to sub-subspecialize 
in a technique. I have never been interested in training 
technicians. I wish to train individuals to: I) know car-
diology; 2) have good judgment; and 3) care for the welfare 
of the patient. Any technique that is learned should be grafted 
onto these attributes. 
• At the end of the first 6 months of training, trainees 
should be tested by separate oral examinations in anatomy, 
pathophysiology. statistics. history taking and physical ex-
amination, X-ray of the chest, electrocardiography, clinical 
judgment and ., getting their act together.·' Should they 
score less than excellent, another examination should be 
given on the same subjects at the end of I year. Formal 
training in other techniques should be delayed until these 
skills are perfected. Obviously the curriculum content of 
the first 6 months should be arranged to emphasize these 
subjects and the appropriate books should be purchased. 
The teaching ability of the trainees should be carefully 
assessed at the end of 6 months. because they learn more 
by teaching. Can the trainee make a slide and use it properly, 
or does he or she place too much on a slide and, while 
presenting it, talk about something else? Can the trainee 
lead a less trained person to think? 
• At the end of 1 year the trainees should be examined 
in reading. Can they determine the quality of a scientific 
article? What was the question posed by the authors? Were 
definitions precise? What popUlation was studied? Was the 
experimental design acceptable? Were the conclusions sup-
ported by adequate data? How will they use the information 
in day to day work? 
The trainees should be examined in the new skills they 
have undertaken to master. An oral examination should be 
given in echocardiography and Doppler recording, cardiac 
catheterization or whatever they have been exposed to. Do 
they know the questions each technique can answer? Do 
they know the predictive value of the test result of each 
technique? 
Clinical skills should again be assessed by an examina-
tion in which the trainee is assigned a patient, formulates a 
set of problems, plans for each problem, demonstrates judg-
ment and teaches a group of less trained individuals. 
• At the end of H years a written examination should 
be given to assess factual knowledge in all areas of car-
diology including hypertension, peripheral vascular disease, 
physiology, anatomy, embryology. molecular biology, elec-
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trolytes and so forth. The examination should be structured 
so that areas of deficiency can be identified. 
• At the end of 2 years a committee of faculty should 
review the knowledge and technical skills of the trainees. 
• At the end of 2! years a cardiologist from another 
institution should assess the trainees' skills, including the 
clinical judgment of each trainee who is to finish training 
in the next 6 months. 
• A certificate can be awarded at the end of 3 years. 
Just before the certificate is handed to the trainee, the faculty 
could ask who Harvey, Heberden, Einthoven, Herrick and 
Prinzmetal were. The trainee who does not know the answer 
should at least be given a stem look. 
• An additional (4th) year should be required for training 
in angioplasty or other specialized techniques. 
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• The subspecialty board examination should not be given 
until at least 3 years after the training period is over. As 
you know, "no wine should be served before its time." 
The exact curriculum and the timing of assessment or 
testing will naturally vary from program to program. I be-
lieve, however, that the principles are sound and should be 
implemented if we wish to develop scholars in the field of 
cardiology. Our trainees are capable of becoming excellent 
cardiologists and we, the faculty. should double our efforts 
to assist them in reaching that goal. 
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